Aim: To develop a model of factors influencing meeting family needs when a relative was admitted to the intensive care unit (ICU).
What this paper adds?
• Development and testing of a multivariate prediction model to highlight factors that have direct, indirect, and mediating influence on meeting family needs while their relative is in ICU.
The implications of this paper:
• Factors of family member's level of anxiety and depression, coping self-efficacy, and gender have significant influence directly and/or indirectly on meeting family needs.
• Additional research is needed to validate the model.
• The factors identified in this study should be taken into consideration when developing interventions to meet family needs.
| INTRODUCTION
Critical illness frequently occurs without warning, leading to the experience of crisis within a family. It is not unusual for individual family members to be personally affected, emotionally and physically, by their experience of critical care (Al-Mutair, Plummer, O'Brien, & Clerehan, 2013; Frivold, Slettebø, & Dale, 2016; Kinrade, Jackson, & Tomnay, 2009 ). Nursing staff, as part of the critical care team, has a crucial role in identifying and meeting the needs of families during this difficult time (McConnell & Moroney, 2015) .
Much of the research to date on identifying and defining needs of intensive care unit (ICU) families stems from seminal work of Nancy Molter (1979) . Molter (1979) and later together with Leske (1992) developed and tested the psychometric properties of the instrument -critical care family needs inventory (CCFNI). Underpinned by a comprehensive literature review of crisis and human need theories as well as clinical experience (Leske, 1992; Neabel, Fothergill-Bourbonnais, & Dunning, 2000) , the tool is grounded in the principle that families in crisis have five essential needs that are required to be met to ease the burden of an ICU admission. These needs are support, comfort, information, proximity, and assurance. The CCNFI has since been used in numerous studies that has not only validated Molter's perspective but has also identified that the importance individuals place on family needs may vary depending on a number of known factors (Al-Mutair et al., 2013; Bijttebier et al., 2000; Delva, Vanoost, Bijttebier, Lauwers, & Wilmer, 2002; Hoghaug, Fagermoen, & Lerdal, 2012) .
Scant research has been undertaken on possible mediating effects of these factors.
Despite an abundance of literature on the experiences and perceived needs of families since publication of the CCNFI (Molter, 1979) , specific detail on demographic factors that influence being able to meet these needs is fragmented. Reviewing the literature from 1979 (since the inception of the CCFNI) to 2017 identifies some studies, suggesting demographic variables can be influential as to whether family needs are being met in the ICU. Gender is influential (Bijttebier et al., 2000; Hoghaug et al., 2012) ; however, Al-Mutair et al. (2013) suggest gender was not correlated to the order in which family members ranked their needs. Johnson et al. (1998) reported family satisfaction with needs being met increased if the respondent was female and if the patient had a higher measure of acuity on admission. This study also found a strong correlation between the family's satisfaction with needs being met and being a sibling of the patient (Johnson et al., 1998) . Other studies have reported that the importance families place on having their needs met increases according to age of family members (Bijttebier et al., 2000; Delva et al., 2002) . Level of education of family members is also an identified factor, whereby more educated people report fewer needs than those less educated (Bijttebier et al., 2000; Delva et al., 2002) .
As well as demographic characteristics, psychological states such as anxiety, depression, and coping have been reported as factors that can influence ICU families' perceptions of whether their needs are met. Pochard et al. (2001) found anxiety and depression symptoms were extremely common (69.1% and 35.4%, respectively) among family members visiting their relative 3 to 5 days after admission to the ICU . Overall symptoms of either state were present in 72.7% of family members and in 84% of spouses . In two other studies, hospital anxiety and depression scale (HADS) (Zigmond & Snaith, 1983) scores were independently associated with satisfaction of needs being met and comprehension of information provided, which are two variables reflecting effectiveness of information being delivered (Azoulay et al., 2002; Pochard et al., 2001) . Koller (1991) reported hope as the most frequently used method of coping and highlighted the importance of coping for families during critical illness. The crucial role of ICU staff to support coping methods for family members during this time was also identified (Koller, 1991 ).
Information appears to be the greatest need of family members of the critically ill patient (Al-Mutair et al., 2013; Bijttebier et al., 2000; Daly, Kleinpell, Lawinger, & Casey, 1994; Kleinpell & Powers, 1992; Lee & Lau, 2003; Leske, 1992; Mendonca & Warren, 1998; Wetzig & Mitchell, 2017) . Several studies highlight frequency of information as important, with families reporting they need regular and consistent communication from doctors and nurses to meet their information needs (Mendonca & Warren, 1998; Molter, 1979; Wetzig & Mitchell, 2017) . More explicitly, family members state that they want specific information from the doctor about the patient's condition, the prognosis, and the precise treatment plan at least once a day (Verhaeghe, van Zuuren, Defloor, Duijnstee, & Grypdonck, 2007) . From nurses, they expect information about the daily care of the patient, about the reasons for particular treatments, and about the ICU environment such as the equipment (Verhaeghe et al., 2007) . Family members also need to be able to speak to the same nurse as much as possible and want to be informed about any change in the condition of the patient (Heyland et al., 2002; Mendonca & Warren, 1998; Molter, 1979) .
Researchers in two studies found significantly improved satisfaction of needs met among patients' families when an effort was made to improve communication. Chien, Chiu, Lam, and Ip (2006) found that family members given an individualized programme of information by a specifically assigned nurse, whose role was to provide education to patients' families, had lower anxiety and better satisfaction than a comparison group. A seminal study by Johnson et al. (1998) had earlier established these findings and reported that communication by the same provider was important when measuring the ability of an ICU to meet family needs. Additionally, families conveyed greater satisfaction with needs met if they received information about the ICU environment and equipment either through orientation, brochures, or discussions with staff and were involved in care of the patient at the bedside Daly et al., 1994; Laurette et al., 2007) .
It is evident from the literature that during a critical care admission, the family's experience is significant and attending to their needs is an important aspect of care. While previous studies of families' needs in the ICU environment have identified some specific factors, predominantly using the CCFNI; no study has comprehensively explored identified factors to determine impact and extent of each factor on families' perceptions of having their needs met. Research on relationships between these factors is also absent in the literature.
The aim of this study is to develop a model of factors influencing meeting family needs when a relative was admitted to ICU.
| Design
This study utilized an observational, correlational design with development of a prediction model.
| Participants
The population for this study was ICU family members and patients.
The family member was defined as any person visiting the patient who was affiliated by birth or identified partnership/relationship and could include spouses, parents, brothers, sisters, sons, and/or daughters. Members of extended family included grandparents, aunts, uncles, cousins, nephews, nieces, siblings-in-law, and/or step relatives.
Family member participants of eligible patients were required to be over 18 years, had visited the patient in ICU on at least one occasion prior to enrolment into the study, and could read and speak English.
Up to 6 family members per enrolled ICU patient were eligible to participate in the study. This allowed the researcher to recruit a variety of family representatives for the study and was consistent with methods used in other prediction studies with family participants (Bailey, Nelson, Hebbeler, & Spiker, 2007; Carton et al., 1997) . Patients eligible for enrolment into the study needed to have been admitted to the ICU for at least 48 hours with any critical illness or injury.
The sample size for developing the model was determined using the "rule of thumb" approach to prediction research models, which is a minimum of 10 samples per included variable (Bouwmeester et al., 2012; Wilson Van Voorhis & Morgan, 2007) . Family members were the focus and thus the basis for determining sample size for this research. As there were 16 independent variables and one dependant variable in the hypothesized model, the sample size required was 170 family participants.
| Hypothesized model of factors that influence ICU family needs
The dependent variable for this study was family members' perceptions of whether their needs had been met. The independent variables for the model as identified from the literature were grouped under the categories: demographic, psychological, and information. In total, 16 variables were identified for inclusion in the hypothesized model.
Included variables and corresponding measurement tools are presented in Table 1 . 
| Setting
The setting was the ICU of a large tertiary referral hospital in Brisbane, Australia. Patients admitted to this unit come from a number of specialist areas including neurosurgery, burns, trauma, bone marrow transplant, general medicine and surgery, infectious diseases, and maxillofacial surgery.
| Data collection
Four previously developed and validated instruments as well as a demographic data tool were used to collect data for the independent and dependant variables included in the hypothesized model. These are further outlined below.
The extensively validated HADS by Zigmond and Snaith (1983) was used to measure family member's levels of anxiety and The CCFNI (Molter, 1979 ) was used to collect data for the dependent variable. The 45-item inventory consists of five subscales: support (15 items), comfort (6 items), information (8 items), proximity (9 items), and assurance (7 items). Molter (1979) reported Cronbach alpha reliability of this tool as 0.96. The CCFNI uses a 5-point Likert scale to measure the importance of items. Family members are asked to rate each need from 1 = not important to 5 = very important. The CCFNI has been used widely to measure the ICU family needs, and previous studies have established readability, reliability, and overall validity of the CCFNI Bijttebier et al., 2000) .
Demographic data collected from family members included gender; age; relationship to the patient; education level; how much infor- 
| Ethical considerations
This study was granted ethical approval from the hospital Human
Research Ethics Committees. All potential participants were approached about the study at a time judged by the researcher, in collaboration with ICU staff, to cause least distress. Written consent to participate in the study was sought from both the family and patient or the substitute decision maker for the patient, usually the patient's next of kin, if the patient was unable to give consent.
| Data analysis

SPSS (version 19) and AMOS (version 20) were used for data entry
and data analysis. Because of the large number of variables tested in the correlation matrix, significance levels were set at P < 0.01 for bivariate correlations and P < 0.05 for the structural equation modelling (SEM). Data were checked for normality, independence, and homoscedasticity. Pearson product moment correlations were undertaken among all study variables to determine bivariate relationships.
Collinearity diagnostics were performed, as multicollinearity can increase risk of type II error; correlations exceeding 0.80 are recommended to be removed from the correlation matrix (Grewal, Cote & Baumgartner, 2004) . Only significantly correlated variables were entered into the model. The SEM with path analysis was conducted using maximum likelihood estimation. The SEM is appropriate for this type of study, as it allows exploratory analysis of theoreticized relationships to determine strength and directionality of such relationships As recommended by Schrieber (2006), multiple indices were used to assess model fit. Accordingly, chi-square (χ2), degrees of freedom (df), goodness of fit (GFI), and adjusted goodness of fit (AGFI) were reported. Root mean square error of approximation (RMSEA) and standardized root mean square residual (SRMR) were also calculated with SRMR of <0.08 and RMSEA of 0.06 considered acceptable for good fit (Hu & Bentler, 1999) .
3 | RESULTS
| Descriptive results
One hundred and seventy family members participated, representing a total of 96 ICU patients. Seventy percent of the total family study sample was female. Age of the patients ranged from 18 to 80 years, with a mean of 50.31 (SD 19.4) years. Over 75% of family participants were aged 40 to 70 years, and more than 80% of family participants were a spouse, parent, child, or sibling of the patient. Full demographic characteristics are included in Table 2 .
The dependent variable for this study was the family members' perception of needs met as determined by their responses to the CCFNI. Results showed that the total mean CCFNI score for participants in the study was 149.58 (SD 20.24) out of a possible score of
(needs not met) to 180 (needs met). This result indicated that fam-
ily members perceived their needs were being met to a great extent by ICU staff. In-law 12 (7.1)
| Modelling processes
Step relative 1 (0.6) The family, during this time, act as a buffer for patient anxiety and if family anxiety is high, they will be less able to support the patient and will inadvertently transfer their anxiety to the patient (Leske, 2002) .
A strong negative correlation between coping self-efficacy and depression was found within the model. Depression and coping-selfefficacy accounted for 35% of the variance of anxiety in family members. The link between anxiety and depression and family members coping during critical illness has been previously established 
FIGURE 2
Results from structural equation modelling testing final model of factors that influence meeting intensive care unit family needs with the study data from AMOS (Davidson, Jones, & Bienvenu, 2012; McAdam, Fontaine, White, Dracup, & Puntillo, 2012) . Family members who have ineffective coping skills may distort facts about the patient's illness and prognosis, communicate ineffectively with both the patient and ICU staff, make decisions detrimental to the patient's well-being, and have unrealistic expectations of the patient and/or ICU staff (Petrinec, Mazanec, Burant, Hoffer, & Daly, 2015) . Multiple papers report that receiving information is the greatest universal need of families in ICU (Al-Mutair et al., 2013; Kynoch, Chang, Coyer, & McArdle, 2016) . Surprisingly, the modelling process did not identify this as significant in our study, which may be reflective of the data collection process. Family members were asked to only provide data regarding frequency of family meetings and how often they received information about the patient from ICU staff at the time of data collection. There were no specific questions about the type of information received, who was delivering the information, and how long the family meetings or interactions with staff lasted. It is feasible that some family members recruited for the study may not have regarded this need as high importance. More specifically, families of more critically ill ICU patients may rate this need of greater importance than those of less critically ill patients with shorter ICU stays.
The literature clearly emphasizes meeting information needs of relatives, as many studies have identified this as the greatest universal need of families in the intensive care environment (Kynoch et al., 2016) . Providing information can appear straightforward; however, strong evidence on the effectiveness of interventions to provide
information is yet to be found, with recent studies reporting nonstatistically significant findings (Kodali et al., 2014; McCannon et al., 2012; Wysham et al., 2014) .
Despite a good model fit, 90% of the variance of ICU family needs remains unaccounted for, confirming that there are additional factors influencing ICU family needs that were not measured in this study.
Other factors for consideration of future models include variables related to comfort and the physical environment, the age of family members, empathy of caregivers providing information, continuity of staff providing care, types of information received, and visiting hours and access to the patient. Qualitative studies exploring family member perspectives of their needs would provide a more comprehensive understanding of aspects of the topic.
| Limitations
There are some acknowledged limitations in this study. This was an observational study, and therefore, a number of confounding factors were present including staff being aware of the study that may have impacted on interactions. Furthermore, potential participants were excluded if families did not speak English or the patient was expected to die or their care involved discontinuation of active treatment, limiting the study's ability to generalize to these specific populations. Other limitations affecting the generalizability of the study findings included convenience sampling, data being obtained from one ICU setting only, the varying length of stay of patients in the ICU, and the use of multiple family members (up to six) for one patient participant.
| CONCLUSION
This study extends the body of knowledge on ICU family needs by explaining the degree to which specific psychological, demographic, and informational factors impact families' perception that their needs have been met. The model found several important factors for consideration by clinicians to ensure the needs of ICU families are met.
Family needs of critically ill individuals and the nursing interventions to meet these needs have spanned three decades of research. While researchers have found that selected interventions appear to meet some family needs, further advancement of the model will be beneficial to help guide the development of interventions for providing more comprehensive family-centred care and improving patient outcomes.
The model will be beneficial to help guide the development of interventions to provide more comprehensive family-centred care.
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